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Uork on tWU projact hae progressed along the following 
lines since the lact report»    experimental purification of aleetrolytic 
chromium. eonstrucMo." of aquiic^nt for large scale purification and 
reduction of chromiu-i oxidrj, -iovslorment of furnace:; md techniques 
suitable for the scltlng nni OLriinf, of chromium, and comrlction  tf 
Iritis! requirements ii Eech::r>. !.ca?  tasting facilities. 

irhllo waiti-13 for tii«.- ttapletion of fcha cquijtisnt n.ces-.nry 
for procucini: vory -;.;-'i-purltv chromium fox tha fundamental i-.vas'iga- 
tioi., curiflct.tion ;£ electrolytic ^hroniio by high vscuirr techniques 
ie being studied.    i\-.i resulte Viava indicated the potsibili:;/ cf pro- 
dvorng chromium of tut Cicisnt purity to permit nochining cf castings 
into Corns for experimental wo;-k :'.n auch ordnanco application as gun 
linoTE or nozslee.    ?ha r.aohiß.i!ig and testing of opsciff.cnf »" thte roe- 
tcl to bo used for a comparison with vsry .high-purity natal will prob- 
tb.lj" give us n more owict idea of ita petertialities.    Th« casting and 
testing of ir.jots ere to bs don« as aoon ap possible. 

Tao desi,rr of oqtipiont for rslatively Ifirge-ocrle dirtilla- 
tioii cf ohrotiiium t-icxide, ecnwolon to chromic oxide.- rrd trier, redus- 
fciou with calcium hj'dride has ;509n completed, find the conftrictio» is 
velZ vßder way. 

All of the Leryllia ro (Victory forms nocosewy icr initial 
mcliieg ard casting of chrcmim are cr. hsnti, and the «.atir.g fif ingots 
fjld piecir.ion-caet test specimens iu du:) to bsgin shortly.    To c'ate, 
vj-.a gennrnl characteristics of tha fvmaeaij neve besn choc/e-i, rnd BOS» 
olangss ir design neve been found neeeoenry.    Chromium fcnr b;sn suecene- 
'V.12y treated in t^n molten condition. 

Excepting for scae trouble with high temperature- gripr., the 
long and chert tims tonsils testing equipment is reedy for operation. 
AK attachment for the recording of an additiccal curva on the strsss- 
strair. recorder, a plot of eloigation vs. tire,has been installed and 
checked. 

*^i: 

PUniFlCATIOJi Of 21 SCI SO'JJTIC CHBOKEtM 

Since vo hsve been ..oread to \(P.I-J for ths> r.ecMfitr7 equipment 
to be bui?.t before y» oce-K*.:oig TÜs?-]» the production of vcr? high-purity 
chromium from the oxide, atx interim program of purification cf olßctro- 
lytlc chromium hea teen under way.    rhis p:.-ogram has tvo rip.Jor p-urpoa©B. 
It >n&blea us to wo:*, out the techniques for melting and casting, and 
it provides data for comp&rlsc'i with the fortecomir.t high-purity cetal. 

In the last repcrt the possibility of using vacuum-refining 
•«•eateienti: in the production of high-purity chromiur. vas IU scuaoed and 
r<ij9cted (.a a prln;.ry process.    However, it wi.e indicated that 3ome coa- 
binat.'.on treatment using a hydrogen atmosphere might have nerlt as a 
final step, but no   ir.ta were available for equilibrium calculations. 
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äöi.i.iBint: chra-i!ii 
t, et. vhich rppreji- 
13 -Kng dofinito.V}' 
i'.t' e.-: highor teapara- 
rt i -r «sphere»  tha 
•jt 1.,. dftoired. 
tho increasing 
loitw process «r. 

.-.:; -rein to be .-ae- 
ry or.ai.il» laf;:J- 
i i.' i'(;e ox Lite coti- 
ar^'-yl ov&r into 3 
i«st.\ I'-atid. 

/'c^aock3 .•>!'» f'lpiree .'f ^rcm 1.3 to 1.7 pi':.* cant for chronic 
o_<ido ocn" abt in hl-3 sposi«3 e!<ic'irolytic chrcniiai. 'faaaja ueltirjg- in 
a Tin.» frwitJ« did not  nvva c*:fäe*,!'/•; in cuVsi»:.• ' '•.wn 11 w «:i;lc.    .Sa 

J.'raU*»* r '„ct.: cii i- v* 'iy LUP teeir.-i'j-,« <•! 
by iisf.t: n; 1-. '. ..lcl. V2CI •JUT at . 'S/ lpEITtUJ'86   bilOV Hut 
:.!»le iuU.1 pal • I OB, OC'.:l re. 1 e a; •« cne"! o^ly hj-ar* 
avoTred DV t • t'lid tiv . ü'.i •rc.gen . s • lutve baoTi ccvi: ,''   c> 
tutu n: r Vic .Sliced •", a : •e<. gl: • Isy soiilyir.y &/ 1.-J0 
ehrotrtnra ; CM: J be EH>" led tr-.d s • i: t'ltctlon '.-«rvlcc '.< 
Ü.Lati: li M 00 :*ae pr.-;J'erroö to s tjLlj.int.iiKi V- .»it *t Cvt 
cfc.rfinu. ? c" ' ibduev or. • lO.'.tillg K. ' <Jio charge is «'• £ 

the   i;v tie- ;.lcn cu i - oil! '.be c a j.ct bütwei'n pic :«'. 
;?30t».'<:, ti <9 , iisti'.i: .ion wwzi fi* ! incrvise :".n t! 
tiee .'jrs tl >< . ".rcduet. Kr 0_". mer- Mr Nad Via probieii ci' 
tJnt :-.n .-.; oc .roly*i..r ch: <a:'.un :. rt nffteti that it, :u .5-   0 

nbliiu e» :»: . .iid ;>') . mi\ ii./.on i •, .' n '-OD'-Ijcticu wi L-h ri 

aiteffJt »..- -•'•'uc t-3 ''•J.OK'.C'.ise ••lOtnn ohronsitm sy ri-.cji»-- i ßtrcsaa c:f 
hydroije.*: o er it, ?n.i in ao dciut, acnt> Ue"lillfctvKi ocni-*?ad.   iv'o on- 
aiytiiiiil :.I>£L1-!,S we.-!» gi/o:l *"«: »i';h*r the lasit or." t':e •'.ixtz.Hr.tm, ex- 
c'pti'ig i'ri' .•'••ray er'/eiisc of lorv-of.ii'.e'sd cunir o]r;/ö't,?.!l  ät.'.»ctait? in 
tie iij.ai.illr :s.    It vc.s '.»te   JLZ" *A.? :aaltl-i|* ri c':?o.ttli~a uaday eivbpr 
TACUXI nr !»j\-;ri)£ea    .ao" joure a;nj's resulted in r.-.'.le bi^aoo, «xf 
tirie ciu!?e :m; r.ngge.i:r»1 to be A.-tfe%-actira >i.th th>s cruolclse. 

Our .first •apa-.*ti)an'.r   VOTV ccnelstud \A 
seat In viic^i the f-8r.peT.:>t'jrB viui la.?rct3«c.   s!.v~u; 
high racu.u.    Xn noj:i-da';'2s w?.t>» bVencis data'- SSD : 
vhic i i" ipptr-sntly :.ydi,o-'.an, i jc>.vrs n:.pid3:' -it    >>: 
subetjcti:.lj;   'josaplft;:«i V iOO''' n.    A is-jeona ci"ol>rä'. 
b!.tv>3n IJOt'* :«d li.jOa 3.    Ii. ..a thou.hfc to b* r;L 
Bofiipasi-: ion «f the altri'ia afc.-. 1c'. occur unc.tr es- ü 
tuuparnour>»u well uadar iOX3 ('. at ] :rieroo pwfju 
tia-e at wJiicb "his oroluticm .'.' uotusHj' cbsoi'^üc 
foot that ^ha pumping c«paijit^' •.Jint be oxottBdai not 
sure inc.i'«U30 occurs.    Ihia noct:; Uist the ipflact:.«' 
rtipii b> es pielced n{.-.    Use Isw ilng of nolio  7i,iMaI- 

u eiti^ls v.- CUOBI trs*it- 
•iill« «aalntaining »i 

irrt evslutioü of txr, 
ut ?C" C. iad ie 
oc occurs noticeably 
rzgov.,  since tho c?o- 
ibriiw 3o=:iltionfi st 
TP.    '.'ae Aifh wart-B."*^- 
ij flttiib'jtsd to t.is< 
oi« ;i cotic^ab::.!! prrrr.- 
aust bea'Dai? voiy 

u5i .in hi'h Tacvrau 

«Si.- 

JKroll, W., METAL IMCUS7fi!C. voj.. /7i 1935i t>L'. :3. 
*Krcll, ti., "Dan Pi.ßfcile ?:«r«i. ,,: ZEIT. FüF Ai'OIcö. UID AUGE. CHEM-, 

vol. 226, 3945, ;>t;. S3. 
^AJtccci, >'., "Alloys of Iron Tcir.oirch, Iwrt V—J'ropaiTtif« of Pur« 

<a»0!riu», J. IFKM- .'.NC :-/r?SL IMt-T., vol. 11*, 1927, pß- 2c9. 
•*<5ui shard, :..'.euaraJ3r\. Bill an, < n' Lsnthcny, "Sur L* 'i'e&di r En lfycli"0g«v? 

et Le Durct* du iftron n;lsctrclytiq,iB," OCfiJ'TES REHDOS, 
•ol. 196, 1533, ;>3. 1660. 

'*       ! 

• * -»•-» J-***** 



BhcuH be ofpctlvn in .•o»r.i?'.; fcy.srafM, Vc> i.i.il.'ii.ia-? •:•* tfc.»t cr<- 
ro(.ei bi:f. or 'ipproct bla njix- ' Vi.ty th-sufh: at the «isli! >U t«. •jniUy» 
nil- »• • sicrjn >i rosiijal -iltrei.. *n zoaton'; o\ ubjut 0.01 • -3r Trvt. 

PT iviojs ivwi'tl^.tcn have 
id?- Li*, ir-_'.;• onteiit. :>n c';a ' 
api>ov« tut. the oxJ 1» oo-it'V 
tltm it ior hipli J"cu."i •:>• fa. -; 

Ey t\s Ao£tlc-v notU'.u fc!-. -•• -x,': .' 
vsis Si'i wC.V. :r-i m: r;-:; . 
itulilUi •". .o-i i-una fclLT* :•; ;•/. 
prccliir; cwiuiut'i ; l"urt 1.3 o- ••• 
in hr5-*.jf;»n c*i'-.i;>?' 0.0' pt'i* 
coiit ir t-M nelt. Tni? tief.ru 
toiitsit b< .-.jout'. h-"J.C   '.^^,, 3 • 
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One in3ot «Ich tad h 
having been •***«*?• ft*^ 
j,«-+m-v. Accordinglyj «-1 w~ 
SSSS-5 *«*»** off a9 .how- 

hu*»». ** fro» 50 I. •*.l£ 
poi-tai :.a   wfr, 05 lnv.9" -»a x< 

•wn solidified In the crucible  <ft«r 
;sn -'-na argen vppeared to hav« eoma 

sat up In h It.the, and the faee VRB 
in Figure 5.    It machined quite 

teä 3W.3 decree of nalleabilltY under 
->.    ?re.ioup l.vpcta hsd bs6a so brittle 
•«  Msily.    Tnm ingot had a TtccScvall B 
ha r out« on tills iMittrlttl vill be re- 
st  jcecimsnt enn be B%et, 
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iM"/•••" '•'     ••      ;'   •• 
!,s Polished 

Flf.ure 2 

Flcure 1    "'"lectrolytic Chromium I-F received. 
I if we 2    Protluct of Vacuua tubliirM-tion. 
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100X • P Poliehed 

Figure J 

100X As Polished 

Figure / 

Figure 3   Chromium Melted under Argon and Hydrogen. 
Figure J>    Product of Distillation in Hydrogen. 
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Figure 5 

Photograph of the Partially ffectlned Fi.ce 
of a. Chromium Ingot which Vv d been Melted 
under Argon and Hydrogen« 

As Polished 

Figure 6 
v. „r +V,P Internee between a Zirconir 

Photomicrograph «f.*1».•?^?«! in lt. Penetration 
Crucible and Chromium S££*Jf *££, 
of the Crucible by the Metcl is Eviaenx,. 
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TOHMACK r.EVSLOP:.;FJJT 

In the ct.?t  -onth we   ii.r.:  received eno-itfi terylUe nntfrialB 
to s»t una fjrnao:  for msltirf ..-,•'  ?.«MDg ehr^iun.    A 5chP,,9tic 
diccreir (.-i^ure IS) £iii»S tie a~-* -.-».at in Ihn furr>a:R -uid casting 
jf-c.nber, -ihiah are ;-Ict'ir;d in :'J.-ST*B 10 aiid V.. 

T*vj nppnr::tiif i«  :iesij:n?ci ro tint wo  :iay t.-»?t T.-C iVironluni 
shi-.r-r;« ur:;°r either fil.fi  jasum or a- s.fcnospher; "lefcrc po.rin-.    After 
peurlB» lütc  the i.r.'c.'itue.it moi;',  Chs vacumr slide vnlie nay be closec 
an«.' th? -vesaure inoreised in thf' c-artin.   chu-ab-jr to _ojcdu;c a •nors 
accurate, dsaser cart?.-.?;.    We hj.i'e not been tbl:s to :;oi.i  eliroinl'.».  to 
da-te 03Ci."ir.-.: of ths ]f-.-< of soui-:: of the nr!cesF.ft."y rofncto.ry pirts. 
Hoiravsr, ;r« 'lave du/;;.   ::::io: =;'i tr.'vitJn'   of the electrolytic  r'roTiijii 
.In n cr:::i.bi3 of "-,1. s.-ie size ni- +h..t ir. the cistin," rct-if   to "et 
son.!5 iiitlaJ. yoblsrs   r-olred.    Scale ch&n^as haue been :.-.de in  !,no Tcnera.1 
vKcu'.ra 3,,? 121 and lr u.!,lcn tier.''.rap 'oil. 

7h3 teefcrU.it>' for Baking pier.isic* csutinj; investnents for 
th« .SSO1' ciaaetei Unnll« E.p^ciaer.6 has be'jn developed to tiie point 
of testin; thea l':r vacuiXi charictar:'.eiics.    It addition, r.olds for 
2" di«»-e-or in^ctt are to be •tried- 

! ( 
JCRMEGAI. TEsrain SCOIPUtHT 

The Baldwin  Scithwark   tonsil« machine is still lacking grips 
suitable for the nor? »levated temeratures, but testing will bo possi- 
ble up   to at leaafc ICCO0 F.    This range shoulc be su.?fici?at for the 
Initial pork with chromium.    In the meantime we ore trying to ;*et high 
terapentura gi'ips :naic of a Xm ctrbon N-155 alloy. 

Tia attej.iu.snt J"or adaptia? e. stresp-rjtrain recorder to obtain 
an cdiilc.:.o!iMl cur.-:; for .'.lonjatiori vs.   Line has been set v.? ar.d found 
to c>p?r.--;e satisfactorily.    It ».'ill ttJce son-e da/p.-ee of practice for 
an op3r£.;or to bocc.-.e proficient with it, however.    A psiotcgraph of it 
ray bs SOP;I in Figur« 3. 

The stress-rupture or long-time tensile tester i:i ready for 
psr-iial operation it  the sane range of iamperf.tures ass the tensile machine. 
High temperature i:r£ps are also b-.inß obtainac for it.    A iAutograph of the 
control pf.nel and one of the four test frames are sho-m in J'isnjre 9. 
For controlling the tenpurature and timing the tests, the   ririn» cir- 
cuit Bhowi! in Fipir: 13 has been designed and found to work sntlsfnc- 
torilj-,   !'•> meanr. o.' the- double-polj, double-throw switch, ws are able 
to brr-ip -;lie furnoa'.'« up to temperature, usinc only the Payers':ai 
(auto tiaiuformer) 'and then with tha correct power input 33t throw the 
soatvolle- into trie circuit,    risrln,» the heating cycle and power acl- 
-juEtmsnt,   ihe controllei" functions only as an indicator,    rhe .ricroswitch 
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P*-.;o 11 

leadn go -ja •nicrosw.L'ichcs on the toHtlrg franc.    Th.'Uj are noraolly 
JIOBIK! -iinill faü.ur.3 *>ceiro •,vhen they apen ant; cut ->:*f bccii control- 
ler nnd t:xier circuits for the particular furnace.    To clininutu the 
.lccei'aity fcr -• «old junction ice bith,  the whole vaisl IT  ir.cloped 
and ruilr.tfjned at .a constant  twipel'ituro by the thprmsni -.--h-reslsts'ice 
heating c:.rcult. 

J. H. Moore 
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Figure 3 

i'tres6-:-tri'in Recorder 
with ;.n /tt chment for 
Elongation vs. Time Re- 
cording. 

FiEure 9 

Long Tine Tensile Test- 
ing Equipment. 

One of Tvin Vtcuura 
Furn; ces for Exyeri- 
nenta: "elting t-nd 
C; rting. 

I'lgure 11 

Casting Chrnter for the 
Furnace in I-it'ure 10. 
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